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S^Hl" MEMS 1^1^ 7flA]^C]-. £ ^^r, 7 1# 

*)l2J±J:#-gr 3#*Kr #31 ; ^"71 ^^#4 ^-71 tf^^afl ^ flS* 

^-71 *H2iLiLf^ ^E^*V <f, ^dflS/g-g- ^^j-i ^71 ^^^^1 3^3% *fll 
3 AV 7 | tfJf^^S] 3^M1 3^r3fe ^12^^ = 7> S^H^ 

*fl^#-§- #31; ^ A o V 7l 3^**1 He^-H^ A o V 7l tgtLEflOlf^ 

* aflT^fe #31 S.%^}\± MEMS M^i-SH ^wj-^o. ^^-^4. ^ 

<H] 4€- MEMS §?Si^r PECVD £SJ«H #eH 7]^# ^ 5U 

[tflSE] 
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t^it MEMS e^^^ ^^{Manufacturing method for Flexible MEM 
S transducer} 

£ 2^ ^Efl^ #au-^. MEMS M-Bj-v^ 

5a ifl*] £ 5j^ £ 4^1 J£A^ e^^o] ^ ufEf^ c^^ojt}. 

-SMI* ^1 

^ MEMS ^ ^iL^, jicf #4*MlTr, #5J]a^*V 7l«r tfofl 

MEMS M^UMH^ zz. Si <>1» *fl-§-tr #3)^1- memS ^ ^H^L 

(micromaching)# ©l-g-^ 7f^-7l^ol A]~g-:gtf. MEMSCMicro Electro Mechanical 

System)^ ^ -if-*] 7l## -g-g-*V *M 35.^1^ 7 )^o. 0} 
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o>o]cf. 

<8> MEMS°)H p>o]^5.^a]^ 7]#^ 371] ^3 «fl^(bulk etching)^ 

^3. pHHS^aI^s). ^5]S ^o)1 nf^^ ^5^, 'aB]? ^ ^VS^ f-^ 

^S^ul, ^ ^Z^*H T^** ^l^Kr n>ol3.S.^Al^ M- 

^ ^cf. MEMS °l-g-*H ^ISSl^ Sih^ n>o|£i^^^ ^3. pH-M^I^ 

o> J£ l^r #efl^l MEMS m^^* M-e}-^ , S.X\Q m\s>\- go] 

(Si) A oHl ^sl^ i4 0 lSs]- 0 lS.(Silicon Nitrade)^ ufol^n^, CVD ^<*H ^*fl 
Si02f% ^ o}<3 €#(Zn0) ^ ^-/^ ^^cf. no] 

=1 A oHl q-olE^o-jH ^ ^s)-^« ^«Hr CVD 

^£7} 780°C - 850 1: jL£ ^A*>cf. nj-e)-^ , *|)o]b| <2}ofl -fj-<g 

sio> tb^, ^-a-g-^l^V^^ ^ ^o.s. ^JEL(hand held) Sl^r $H ^-t (wearable) 

71 €*H4M3: ^S7> ^aHcK -R-^tr 71^- $o)} 7]^ 

=11> -R-^^V 7l^O.^^ SEfe J1^7> 741^-^ 4£7} Af-g-^^C-fl ZL^X} ^^.7} 

Aj^Efloii^ d 2jM4. nelM- ji^> 7flsfe 500rol^ ^ ^.^ ^ o. 7M 
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E.S. 7fl^ ^ofl wVnV ^^o) ^ £7 > £-g- ^-f Jl£-7> ^^ofl nfl *1 ^ o| 

4^1, MEMS ^l^^^l <>l^ ^. £ 7} ^-f^lfe ^-^ 7}# 

AS JI-g-7r A}-g-^ ^ HfHl, ^iHilS A>-g-^ji oi^ ^4 3^5. 

MEMS *3 ^ ^3. 500 °C Jl^r ^^§- ^>-g- 

^JL #9]^^-^ ^*fl JL^> *flH^ 7l ^-g; 

^efl^l MEMS ^1-8: 7l# ^H] CVD(Chemical Vapor Deposition)^ AS. «}- 
^ ^SVs>jl Aiz^- t£^ oil^sH ^2*8: ^-^rW. =L?m CVD ol-g- 

°l&|tr -gr^-i- ^-^-s>7l n}^ ^-4=-^ 6,071,819^ £ 2«fl 

£o) 7l^-(l0)ofl ^e]^ MEMS °|-§-*H -3H(3o) t^Ko]^ jfo\] 

71^(10) ^^iLS^-Ei ^a|^-o>^^c (Si-Island) a>o]s. * ^^j^ 

(11)1- -fr^-a- ^^rOT. o]e^V * 0 ^# A>-g-^ Tg-f ^eflo] 

^ MEMS ^-8- ^LtflS ^-g-^KELS Ji^r^cH zicfls ^-§-5]^ ^o_s. ^* 

^7}^ ^<H ^7>7> &^o) o}t}. 

PECVD °1 7]^ #ofl MEMS M?S^^1 ^ 
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<15> ^-71 ^o\) ^ £ ^ o. ) f^|. 7l# tfofl fl^f-fr ^*Rr 

^1; ^"71 *Pf^#-g- *}-BfljiL 3flE^^ ^^^-^ 

^tiefl^^-i: * *l|7l*Hr #7]) ; 1- i^>^ #*M-g- MEMS 

<16> ^7] 7]$-*- olnl^Sf ^ ^^Ai-ffV J7^-7> -fcjflS. §fe 

<17> ^"71 7)& -tfofl -^E]^ # §fl4# ZL ^ 7} 0 ~ 

10/rni ^^7> 5]3E^ SEjnJ-^ ^llMff D} ^Jo] y^^l^cf. 

<18> A oM ^ 71^ ^H] #e|oln]« ^ -^17]. o-10/mi ia^S}- 

^. ^€ ^Uefl^lf^^ <§>$H| tq-E}- ^ai gc- 3^ ofl^iofl o)^ sflE^sRr h> 

<19> ^-71 ^e]^ 140)^^01=^ ^ -^ 7> 0 - 5^. PECVD ^ o. 

3. ^3V*H ^*Rr $°] 



22-7 



1020020058316 2002/11/5 

<20> #7l srpjL^f^ #H##BH 

q-S zl Q.Olw - Sim sjH-s- 7 A°] «>^^*}4. 

<2i> # 7 ] %##£r ^^1 ^^7> 1Hz - 100kHz £]JE^- PVDF, PVDF-TrEF, TrEF, 

Polyurea, Polyimid, Nylon 4 ^I-bH* ^)7\ 1(M - 10pm 

<22> #7} ^ tleflo]# SflE^ ^7]HH^ TjAl 6\)^ °l-g-*Rr ^o] tif^^Jl, 

<23> #71 ^2iL3l# ^-7^1^ PECVD^^^-S. ^sl^-M-^S^ol^L, ^El3.#2}-1- ^ 

o]± *>i4§ zl Jp*f|7> 0-lOjum £l.£^- ^Sj-SKil, *fl2liJL# sflE^ ^TlHHfe ^ 
# HItt £# 413 «J"^# °l-§-*H=- 3°1 ti>^*>cl-. 

<25> 51 3^ 1^1 4^ El-oj #BJ]^-g- E^^-A^ c^g. u}El-^ £. 

^oIjl, £ 4fe ^H^eflul e^ E$i = Alol cf^^- M-eJ-\H S^olcf. 51 3 ^ 51 4<>fi 
51 Als} ti>sf 7^-0] ^- ^ -^HH 4# S^fli^^ PECVD iE^r ^3*3 ^ 

5LsL ^el^ q-oleel-olc £ - a}.^ ^ a^s} o]± *S#€ 

^lmS#(110)cl SfJ^ #ejlA-ll- 7l^-(100)4, ^<?1 PECVD ^*<H1 ^«fl ^#5] 

tt ^a.efl<?1#(220), ^^#(230), #EH %##(240), #^#^(250), ^ 

^^^(271,272)1- S^Rr ^#€^-. 4°H = ^ ^ SE^ 

fJefltH Ef<a^ e^-a^ #7] tgy.eflo]^ (220)^1 -*f-#-*f# ^«fl 71^(100) 

A oHl Sl^#* ^#tlr ^ 3^ ^Hl ^1^^(230)^ ^ 3 ^#-8: I^SS. 
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ILS. ^25. 5|^^-i- ^l^^Jl, ufo^^r bh 40}^ ^ o. ^^^oi* ( 220)^ -*f 

4^ f-*ll °fl^J=« ^°Jtr ^ *fl 

<26> 5L 5a vfl^l £ 5j ^ ^ t^^fl <4-S «3l*1 e^^-a^ ^4 

^4 oj ^ah# o.s. £Ai*v s^ojcf. £a]s]^ e^^-a^ Ef<y 

^ -a^ ol^HH^ £ 5a *M £ 5j» ^Hl^H ^ e^fl^-A^ 

<27> £ 5a<>fl £A]^ H>sf £o] e^^a^ z\)^7£-8r #^ilr 71^(100) 

ofl *lllJiJL#(110)# 3^5fe ^A^S, Al^^cf. 71^(100)^-5.^ #21^4 1- 

^ a!^. ^Ha.^.^ Al^eflofl^ JL^A> 741 J\SL7\ 

v}#z\-s}i^. *]|lJ±5:fKll0)£r PECVDCPlasma Enhanced Chemical Vapor Deposition) 
(sputtering) ^§-*Hl ^tr ^e)^- M-°1S5}°1^ BE^r AJe}^- a]-^-^ S tgofl 
*fl ^^€4. PECVD SE^ A>-g-^ 400X: °l*r^ a^^^o! 7}^M1 

£4. ^DiJL#(110)£r 7l^(100)# *L3L*}^ °}$- 3H<^ ^a^g. 

<28> £ 5bofl £Al^ uj-s-l- ^-o] ^lti5:^(110)ol 3.^Q 71^(100) A oMl 

^ ^ a.eflo]#sl «g#-g- *$s$?>}7) ^Sf) 5)^^(210)0] ^f^^h Sj^#(210)^r #e)ol 
0 ~1 OfrniSj S^ft ^ 1131 € ^Uell^i^^ ^Aj-ofl 44 sflE^sH ^Aj 

^4. 5l^#(210) $H t gw.^l o Jf^(220)# 3f^tf. l 3«-efl°J#(220)^r ^^°r 
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^-i- PECVD ^«fl ^s]^ q-oiEej-cjm- ^tH}. 

#(220) £Htt ^^-#(230)ol ^-JL, ^Hl^ %^#(240H S^^cf. 

^M^f^ PVDF, PVDF-TrEF, TrEF, Polyuream Polyimid, Nylon ^4 ^l-E^l- 

*m «>4 ^^^-#(250)* ^-¥-^1^(230) ^ ^^^"#(250)^ 

^1-5- ^ #^ SE^r *UE^ f£]°1t 

£ 5d4 2°1.#7] ^^#(250)4 *^#(240)^- &q HL^ 4| 3 wj-^ofl 

4^^^ £ 5e4 So] #-^-#(230)* ^ 3E.^r ^ «<HH 4*fl 

ZLSlJl, 5^#(210)^ ^*fl ^T^nT ^f.(240)-g- iLJl*> 

71 ^SH, *fl2iLJL#(260)^ ^W<=K £ 5f4 ^-o] -#/*}&^(230 , 250)4 
(240) °1 S.^- -71 tt] ^ PECVD "E-^G-S- M-o] e^o] = H - ^S^-i- 1 

pn - 10w ^^}JL, £ 5g4 ^ ^H 1 «o v ^°1] 4*fl ^D^SH 

*)|2JiJl#(260)^- ^]2^.S#(260)# ^ #7) ^7S}*i^#(230,250)«fl 

AA ^7)^ 3^3^ ^^^.(271,272)1- ^W4. ^#3fl^(271, 272)^ -#/*> 
^^■#(230,250)^1 AA 5Utt ^*14 2fl2J£JL#(260)^- ^ S^r ofl^l 

*&^SL3. sflE]^^- * , 5L 5h4 ^ ^ Stt ^t2]°lt 3.^-5}°<) 

^ji, ^ 5io)i w>4 ^-o] s]aj* (2io)o] jel^lKe-Il ^ ^ (220)-g- 

^ «<HH1 fi1«fl sj)Bi^*l ^ ^<g*H ^#(210)^- ^17H^H 5L 5j4 

£°1 MEMS M^H^^il- ^*V4. 
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<32> ^- 7 i ^wj-^ AV-§-*>Tg PECVDS]- ^-o. 5. *| #eH 

^ «Si^1lr 71^(100)^1 e^^-a-1 ^Sl-(200)^r ^ 5^1 ^cf. ^, ^. 

M^ofl ol*V e ^^#(200)^ 780 °C - 850 °C ^S.°) Jl^^o] sgs.^ CVD 

^ t^Aiofl PECVD ^ 5E^r islB^ -s^^g- .E<^H MV^Kg- ^^-el-^cf. 7^0] CVD 
^^o] loflui^ll- tiV-g-ofl ^_2_*J- oilui^l^AS ol^-sj-ji til^ofl PECVD^ §2^} 

n ^r, ^ ^S^H M ^#(200)^g- ^*Rr MVnV^- ^2}-^- ^ oiTll 

51 #=flA^*V 71^(100)^- A}-§-^ ^ o^t]] ^cf. tcJ-eH , -ft-c^ 

§^1" *HiliiL^ ^-Q- ^ ^>7fl 51^ ^ojcf. 
<33> o)Q). 7^ ^o)Q\- 7l:&(100H #aM-& MEMS i= ^^7} *§^S\E-3, ^7) 

v}o)=L^°) 3 ^ ^ofl ttj-ej- ^ 7l#(100)# 7fl^>Jl ^ ^1- O. 

2:^*>^ 5fl7l^j^ ^ &7fi ^t}. nl-el-A-1, ^BjjA-ll-^Jl *#f$^o) 7}-^^ n>o] aS . 

^ ^ ^^^ol ojcf. 4^ 7]^ 5fl7l^)3r>J17> ^ 3^V€ f2l tt)-El- 

^ol i^^H 3l*Rr 471^1 ^& ^ SUtA ^Cf. 
[^•^21 JL-41 

* *r *H f^it ^el^l 7l#-g- *fl-§-§ ^ ojcf. nJ-BH, ^o.^ ^ 

* ^ 7i7>S ^1^ ^ %tCf. 
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^ ^Al^ofl ^3*] o>u|^ ) ^H^H 7$^-s\±r A^l 
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31; S! 

#31; ♦ S^Rr ^£.3. vlxr #^H1- MEMS Miffli^i . 

13 t 1 * 2] 

#71 7)^ ^^Hl"^ JI^-7> #^ ±^\5L S}^ 7A^r ^ 
MEMS afl*H}-»*| . 

[^T^ 3] 
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#7] #^ #^o]nl = o] ^ ^io s <5}-^ f-^Ml- mems e^-^ 

4] 

53* «fe #*H-& MEMS M^¥M ^l^ 1 ^^. 

[^^8- 5] 

#7l ^llilf^ PECVD ^-^ ^ c^i- -g-^^. Oj-g-s]-^ ^ 

#*Rr 53 # f^^S ^ MEMS S ^^wj-^. 

[^^*o> 6] 

#7] ^lmsff zl ^7)1 7V 0 ~ 10/rni£l 3* ^-o^. MEMS S^fli 

7] 

^#°fl £^ ^HHl £]*fl sflE^Rr 53* ^AiiL ^ 1-^>H1- MEMS 
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8] 

MEMS J=€^f*| ^ll^-wj-^ . 
9] 

£ MEMS Miffli^i 
10] 

^-7] ^I5)l°lff ZL ^7))7\ 0 ~ 5^ 3# ^ #^U^ MEMS 

11] 

Aj-71 ^^^-#4 #7} ^A^^ ^ofl^ A}^ o)± ft} 

M-» ^flll 3* ^ MEMS J=$^Ai. 

1%^-% 12] 

#7) *>Jf #^H§^ zi ^7)] 7}- 0.01/mi - 5//m°] ^-g- #^03. faj^t MEMS 

M^^-Ai. 
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13^* 13] 

^^f^ n ^71] 7 > o.Ol/im - ^-1: ^8 £-3. MEMS 

14] 

memS afl*)-*^. 

[3^* 15] 

f^Rr ^8-2.3. *Rr MEMS S^^M afl^^ . 

[^t 1 * 16] 

>^7l ^#B]nl^. PVDF, PVDF-TrEF , TrEF, Polyurea, Polyimid, Nylon ^°1H 
[^n 1 * 17] 

MEMS S<ffl^-^i ^12}-*^. 
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18] 

-#7) %^#-8r ^4t*7> 1Hz -lOOkHz^l ^-1: ^ MEMS J= 

19] 

^1 1%H1 Si 0 !*!, 

«M=j^8r ZL ^o]7> 50^ ~ 1000^^1 ^ ^ MEMS M^fl 

20] 

I'M 

MEMS M^^H ^1^-h 0 V^. 

[3^* 21] 

f^'AS sr>^ #^H^ MEMS M^^. 

22] 

*]l2iLJL^-£- n ^v\]7\ \ m ~ \0 m °A ^ l-aj>H-t MEMS S^fl 

22-17 



1020020058316 t^ 2002/11/5 

23] 

* ^8-2.3. SVtt €«W"& MEMS S-ffli^ 
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